Variant deep cerebral venous drainage, primarily involving the basal vein of Rosenthal (BVR
Introduction
Idiopathic subarachnoid hemorrhage (SAH) is diagnosed in about 15% of cases of SAH because no aneurysmal bleeding source can be identified on digital subtraction angiography (DSA). Idiopathic SAH may occur as so-called perimesencephalic nonaneurysmal SAH, with hematoma distribution in the cistern, mainly in a perimesencephalic pattern, 5) possibly caused by a variant of venous drainage, primarily involving the basal vein of Rosenthal (BVR), 1, 4, 7, 8) but refuted by another report, 2) so remains unconfirmed. In addition, computed tomography (CT) may show an aneurysmal pattern, rather than a perimesencephalic pattern, in cases of idiopathic SAH.
The present study investigated the involvement of BVR venous drainage variant in the occurrence of both perimesencephalic nonaneurysmal and idiopathic SAH.
Materials and Methods
This study included 48 patients who underwent DSA and were diagnosed with non-traumatic SAH at our hospital since 2008. Venous drainage was retrospectively evaluated in 13 patients (25 sides) with idiopathic SAH and 35 patients (67 sides) with aneurysmal SAH. The perimesencephalic pattern on CT was defined based on previous criteria (Table 1) . 3, 6) Patients not meeting these criteria, but with widespread SAH distribution, mainly in the basal cistern, were considered as having an aneurysmal pattern. The relationship between the BVR and the vein of Galen was classified into 3 categories based on a previous study (Fig. 1) . 7) Fisher's exact test was used for statistical comparisons between the groups. A probability value (p) Ã 0.05 was considered significant.
Results Table 2 shows the characteristics of the 13 patients. Mean age was 59.5 years, and there were slightly more males. The chief complaint was headache in 10, diplopia in 2, and disturbed consciousness in 1 patient. The circumstances of onset were largely unknown. Symptoms occurred during fecal evacuation, sexual intercourse, and even farm work in some patients, but during relatively relaxed times, such as eating or sleeping, in others. The World Federation of Neurosurgical Societies (WFNS) grade was generally low. Most cases were mild, but one patient was transported to the hospital with WFNS Neurol Med Chir (Tokyo) 51, February, 2011
Venous Drainage in Idiopathic SAH grade 4 and acute hydrocephalus. None of the patients had chronic normal pressure hydrocephalus or symptomatic cerebral vasospasm. The modified Rankin scale (mRS) score was 0 to 2 in 12 patients, with a good prognosis. The mRS score of 3 in one patient was influenced by baseline activities of daily living, as no neurological sequelae after SAH onset. The types of venous drainage were: aneurysmal SAH, type A 33 sides (49.3%), type B 27 sides (40.3%), type C 7 sides (10.4%); and idiopathic SAH, type A 6 sides (24%), type B 9 sides (36%), type C 10 sides (40%). Thus, type C was more common in idiopathic SAH (p ＝ 0.046). Combined bilateral venous drainage was classified as normal combination (AA), discontinuous combination (AB, BB), and primitive combination (AC, BC, CC). 1) The occurrence rates were: aneurysmal SAH, normal combination 14 patients (42.4%), discontinuous combination 12 patients (36.4%), primitive combination 7 patients (21.2%); and idiopathic SAH, normal combination no patients (0%), discontinuous combination 5 patients (41.7%), primitive combination 7 patients (58.3%). Venous drainage on either the left or right side was more often type C (p ＝ 0.057) in idiopathic SAH. Three patients with left-right differences in idiopathic SAH distribution had types A, B, and C on the dominant side in one patient each. No clear trend was observed.
Three of the 13 patients with idiopathic SAH did not meet the criteria for a perimesencephalic pattern and were diagnosed with an aneurysmal pattern. These 3 patients all had type C (Table 3) . Furthermore, among the 6 patients with idiopathic SAH and drainage other than primitive bilateral venous drainage, two were receiving dialysis treatment and others had rheumatoid arthritis.
Discussion
Our study retrospectively evaluated SAH patients who underwent DSA and compared idiopathic SAH with aneurysmal SAH. Type C venous drainage, a pattern in which the BVR drains into other than the vein of Galen, was significantly more common in idiopathic SAH, as found previously, 1, 4, 7, 8) and types B and C were common in aneurysmal SAH, but no clear differences in venous drainage were noted. Perimesencephalic pattern is useful to diagnosis nonaneurysmal SAH on CT, 3, 6) but idiopathic SAH is not limited to a perimesencephalic pattern. The SAH may not be limited to the perimesencephalic space, but can become more widespread depending on the amount of bleeding and the time from onset. Therefore, idiopathic SAH with an aneurysmal pattern may involve a venous drainage variant.
The BVR is a complex vein formed by a confluence of veins during the embryonic period. Type C is present if this anastomosis is incomplete, and the deep cerebral veins corresponding to the BVR drain into other than the vein of Galen (directly into the transverse sinus, and so on). However, whether this incomplete anastomosis is directly involved in hemorrhage is not known. Increased venous pressure may cause venous rupture. 8) This hypothesis is supported by SAH onset during activities when venous pressure is prone to increase, for example, during fecal evacuation or sexual intercourse. However, onset has also occurred at rest, for example, while sleeping. Idiopathic SAH is common among dialysis patients with SAH. Our present findings suggest that factors other than variant venous drainage may also be involved in the occurrence of idiopathic SAH. Further investigation is necessary.
SAH with laterality to the side with type C is likely to be present in the case of venous rupture. In this study, among 3 patients with laterality, only 1 patient had type C on the SAH dominant side. Previously, CT angiography found primitive drainage more often on the SAH dominant side. 4) Our results do not agree with their findings.
The present study supports previous findings 1, 4, 7, 8) that variant venous drainage, mainly of the BVR, is involved in the occurrence of idiopathic SAH, and that absence of any normal venous drainage pattern is an important factor to diagnose idiopathic SAH.
